A detailed inventory of irrigated crop acreage is not available at the level of resolution needed to accurately estimate water use or to project future water demands in many Florida counties. This report provides a detailed digital map and summary of irrigated areas for 2014 within Jackson, Calhoun, and Gadsden Counties in Florida, and Houston County in Alabama. The irrigated areas were delineated using land-use data and orthoimagery that were then field verified between June and November 2014. Selected attribute data were collected for the irrigated areas, including crop type, primary water source, and type of irrigation system. Results of the 2014 study indicate that an estimated 31,608 acres were irrigated in Jackson County during 2014. This estimate includes 25,733 acres of field crops, 1,534 acres of ornamentals and grasses (including pasture), and 420 acres of orchards. Specific irrigated crops include cotton (11,759 acres), peanuts (9,909 acres), field corn (2,444 acres), and 3,235 acres of various vegetable (row) crops. The vegetable acreage includes 1,714 acres of which 857 acres were planted with both a spring and fall crop on the same field (double cropped). Overall, groundwater was used to irrigate 98.6 percent of the total irrigated acreage in Jackson County during 2014, whereas surface water and wastewater were used to irrigate the remaining 1.4 percent.
Introduction
Water withdrawals for agricultural irrigation generally are estimated in counties throughout Florida because most irrigators do not meter or report their usage, or the metered information obtained does not provide a cumulative total. The most common procedure used to estimate water withdrawals for agricultural irrigation in Florida is to multiply the reported or published number of acres of each crop irrigated by a cropspecific net irrigation requirement, also known as an application rate (Marella, 2014) . The acres irrigated and the application rates both are estimated by each of five water management districts (WMD) for the counties within their boundaries. Many assumptions must be made to estimate water withdrawals using irrigated acreage data and application rates, and this report will focus on the irrigated acreage estimates made for Jackson, Calhoun, and Gadsden Counties in Florida, and Houston County in Alabama. Some of the problems associated with obtaining and using reported or published irrigated acreage data include
• variations in definitions, data-collection procedures, and reporting levels between agencies that compile such data, and differences in years published;
• inadequate documentation of accuracy and detail;
• missing data due to incomplete compilations or privacy restrictions or disclosures;
• inability to differentiate between irrigated and non-irrigated crop data on a county level;
• lack of information about irrigation method and water source; and
• lack of spatial data describing the location of irrigated croplands.
Accurate and detailed estimates of irrigated acreage are not available at the level needed to improve current water-use estimates or project future demands. The results of this study will increase the accuracy of water-use estimates and provide a more detailed summary of the irrigated crops within Jackson County and the surrounding counties of Calhoun and Gadsden in Florida and Houston in Alabama than the values published in the past for these counties. Information on crop type, irrigation system, and water source enables water managers and planners to better estimate current and future water needs. An accurate assessment of the spatial distribution of irrigated lands will allow better identification of water use at the local and regional level, and facilitate more reliable assignment of withdrawals for use in predictive groundwater and surface-water models.
Background
In 1998, the five Florida WMDs each prepared a detailed regional water supply plan for areas or counties within their jurisdiction to determine whether existing sources of water were adequate for current and future water needs (Florida Department of Environmental Protection, 2013) . Water needs include water for public supply, domestic/small public supply, commercial/ industrial/institutional self-supplied, power generation, agricultural irrigation, and recreational irrigation (primarily golf courses). The primary objective of these water supply plans was to project future water demands and develop alternative water supplies to help meet the projected demands.
In 2013, the Florida Legislature mandated that future water demand projections for the agricultural irrigation part of these water supply plans be provided by the Florida Department of Agriculture and Consumer Services (FDACS) for consideration by the WMDs (Marella and Dixon, 2014) . The water supply plans typically project 20 years into the future and are updated by the WMDs on a 5-year cycle. Generally, all water supply plans are approved and adopted as policy guides by the governing board of each WMD.
Water withdrawals for agricultural irrigation refer to water used for crop irrigation and for non-irrigation uses associated with agricultural and farming operations (Marella, 2014) . Crop irrigation includes the application of water on lands to assist in cultivation of crops or to prevent crop damage caused by harsh weather. Non-irrigation uses include withdrawals for livestock watering, washing of dairy and farm equipment, augmentation of ponds used for fish farming, and other farm uses (Marella, 2014) .
Purpose and Scope
The purpose of this report is to present the results of a cooperative study between the U.S. Geological Survey (USGS) and the FDACS to provide a detailed digital map and summary of field-verified irrigated acreage within Jackson County, Florida ( fig. 1 ), for the agricultural growing period of 2014.
The report also provides similar data for the surrounding counties of Calhoun and Gadsden in Florida, and most of Houston County in Alabama (excluding the northwest and western panhandle of Houston County) ( fig. 1 ), as part of a separate project with the USGS South Atlantic Water Science Center (http:// www.usgs.gov/water/southatlantic/). The irrigated acreage was mapped, digitized, and field verified for the crops grown during the spring, summer, and fall growing seasons of 2014. Attribute data were collected for each irrigated field in all four counties, including crop type, irrigation system type, and primary water source. The field verification was completed primarily during June-November 2014, although a small amount of followup field verification was necessary during December 2014 and January 2015. The 6-month period from June to November most likely represents nearly all of the crops grown in these four counties during 2014, including those planted in FebruaryMay, because these crops (mostly vegetables) were either still in the field or evidence of their planting and harvesting was still visibly present in June. The majority of irrigated acreage in these four counties is for field crops (field corn, cotton, peanuts, and sorghum), which are primarily grown between May and October. All other crops, such as orchards (citrus, blueberries, and grapes), ornamentals (container nurseries), and grasses (sod, hay, seeds, rye, and pasture), were also field verified during the same 6-month period, even though most of these crops are grown year round.
This study focused on verifying irrigated acreage by crop type and does not address any application rates or make any estimates of water use. The results published in this report focus on Jackson County; however, data also are presented for Calhoun, Gadsden, and Houston Counties. The maps and acreage totals presented in this report provide estimates of irrigated acreage, additional data on irrigation systems, and spatially accurate locations of irrigation systems within these four counties. The results of the data compiled from this study can be used to help the USGS National Water-Use Information Program with more accurate acreage counts as well as better distribute these acreage totals across hydrologic basins. Purdum, 1994) and had a population of 50,231 in 2014 (University of Florida, 2015) . Jackson County is predominantly rural, and almost twothirds of the population resided in unincorporated areas distributed throughout the county in 2014 (University of Florida, 2015) ( fig. 2 ). The population of Jackson County has increased from 39,154 in 1980 (University of Florida, 1981) to 49,761 in 2010 (University of Florida, 2015 . Although the population increased by 28 percent during 1980-2014, the increase averaged only about 325 additional residents per year. In 2014, the population of Calhoun County was 14,591, Gadsden County was 48,096 (University of Florida, 2015) , and Houston County was 104,193 (U.S. Census Bureau, 2014) . A high percentage of the total population in Calhoun and Gadsden Counties also resided in unincorporated areas in 2014 (79 percent and 62 percent, respectively) (University of Florida, 2015) ( fig. 2 ). For Houston County, in contrast, 63 percent of the total population resided in the urban area associated with the City of Dothan (Suburban Stats, Inc., undated a) (figs. 1, 2).
According to the U.S. Department of Agriculture (USDA), agricultural land in Jackson County accounted for 262,300 acres in 2012, or nearly 44 percent of the total amount of land in the county (U.S. Department of Agriculture, 2014a). Of this total agricultural land, 45 percent (117,600 acres) was active cropland while the remaining 55 percent was either pasture land (active or in-active), in forest production, or unused agricultural lands. The majority of the active cropland in Jackson County is generally found north of Interstate-10 (I-10), including areas along Florida State Road (SR) 2, SR 69, and SR 71, and U.S Highway 231 ( fig. 1) . Although a great deal of agricultural land is found south of I-10, this area does not have the same intensity in active crop production because pasture and timber production are more prevalent in this part of the county. In Calhoun and Gadsden Counties, cropland is scattered throughout the entire county, whereas in Houston County, cropland is concentrated in the southern and eastern parts of the county.
Excluding surface-water withdrawals for once-through power generation, groundwater is the predominant water source for all other users in Jackson County (Marella, 2014) . In 2010, total groundwater withdrawals were 23.6 million gallons per day (Mgal/d), and about 16 Mgal/d (68 percent) were for agricultural needs (Marella, 2014) (fig. 3 ). The remaining groundwater was withdrawn for domestic self-supplied (12 percent), public supply (11 percent), and commercial-industrial-mining self-supplied or power generation (8 percent). Surface-water withdrawals totaled 41 Mgal/d in Jackson County for 2010, and nearly all of the surface water was withdrawn for power generation (Marella, 2014) . All of the groundwater withdrawn in Jackson County is obtained from the Floridan aquifer system, and nearly all of the surface water withdrawn is from the Chattahoochee River (Marella, 2014) . Water withdrawn for agriculture in Jackson County is used for crop irrigation as well as for livestock and aquaculture (fish farming) production. Excluding surface water withdrawn for once-through power generation, agricultural irrigation accounted for the largest amount of freshwater withdrawn in Calhoun County (63 percent) and Gadsden County (65 percent), while in Houston County agricultural irrigation only accounted for 34 percent of the total freshwater withdrawn in 2010 but still totaled more than 10 Mgal/d (Amy C. Gill, USGS, Lower Mississippi Gulf Water Science Center, written commun., May 1, 2015) ( fig. 3 ).
Map Development and Data Sources
A preliminary map showing acreage by crop type was developed using land-use data collected for 2009-10. The preliminary map was revised using more recent orthoimages from 2012 and 2013 to produce an adjusted map that was used for field verification. Orthoimages are a composite of high resolution aerial images (obtained from either an aircraft or a satellite) that combine the visual attributes of an aerial photograph with the spatial accuracy and reliability of a planimetric map (http://nationalmap.gov/ortho.html). Once the field verification was completed and changes were made on the adjusted map and corresponding shape files, a final field-verified map was produced.
The preliminary maps for Jackson, Calhoun, and Gadsden Counties were developed from data obtained from the Northwest Florida Water Management District (NWFWMD). These preliminary maps were developed from a land-use inventory completed by the Florida Department of Environmental Protection (FDEP), Bureau of Watershed Restoration, on the basis of 2009 and (or) 2010 Florida Ortho Quarter Quad Aerial Imagery Color Infrared or True Color Photography and using the Florida Land Use and Cover Classification System (FLUCCS) (http://www.dep.state.fl.us/gis/datadir.htm). The NWFWMD also provided a point coverage of their current agricultural irrigation consumptive water-use permits for these three counties. The locations of permitted wells and surface-water intakes were added to the preliminary maps to help identify the fields or areas that had potential for irrigation, and the preliminary maps for these three counties were digitized. The preliminary map of Houston County was created from scratch for this study because no agriculture land-use map and only limited permit data were available at this time.
Orthoimages were used to revise the preliminary maps produced from the FDEP data for Jackson, Calhoun, and Gadsden Counties. In areas with land-use type or field shape discrepancies, the preliminary maps were adjusted to match the orthoimages. For Houston County, the orthoimages were used to locate and digitize fields that either had an irrigation system visible or that appeared to have irrigation on the basis of the shape of the area; this included the areas along or south of Alabama SR 52 ( fig. 1) The center pivot irrigation is the most common system used throughout the four counties described in this report. This system rotates around a center point (usually where the source water pipe enters the structure) and carries water laterally across multiple spans 10 to 15 feet above the ground that spray water onto the field though multiple sprinkler heads (Izuno and Haman, 1987) (fig. 4) . On many center pivots, a large irrigation sprinkler head (often referred to as an end gun) irrigates an area beyond the area that is directly under the center pivot structure. For the purpose of this study, the areas digitized for each center pivot only include the area under the center pivot structure and do not include the area irrigated by the end gun. The area under the center pivot was digitized by using a geographic information system (GIS) to trace a line the length of the center pivot structure (as seen from the orthoimages) and to draw a circle based on the length of the structure. These center pivot areas were then compared to the orthoimages and modified to fit the shape of the field that the center pivot covered, because in many cases the center pivot did not make a complete circle. Also, some areas under many center pivots did not have the capacity to grow a crop (in most cases they were either wet or under water), and these areas were digitized separately and excluded from the acreage totals if they were large enough to be seen on the orthoimages. Overall, the deliberate exclusion of the nonplanted areas and the areas sprayed by the end guns provides a more accurate representation of the actual irrigated crop acreage under each center pivot than would otherwise be obtained. If a portable or traveling gun or drip irrigation system was observed, the entire field was digitized and labeled as irrigated.
For most of the irrigated fields in the three Florida counties, a consumptive water-use permit was provided by the NWFWMD (Craig Freeman, Northwest Florida Water Management District, written commun., January, 3, 2014) and from that permit a water source was identified for each field. For Houston County, a map of permitted irrigators was provided by the Alabama Department of Economic and Community Affairs (Thomas Littlepage, Alabama Office of Water Resources, written commun., August 1, 2014). The map showed a general location of ground and surface-water irrigation permits within the county, and when possible a digitized field was matched against the map to assign a water source. For fields in the four counties for which a water source could not be verified through a permit of a visual observation, groundwater was assigned as the default water source. These assumptions and other limitations were documented in the attribute files.
Field Verification, Limitations, and Crop Delineation
During field verification of the irrigated areas on the adjusted map, specific attributes were recorded for each field. Attributes included crop type, irrigation system (micro, which includes drip systems, and sprinkler, which includes center pivots, portable or traveling guns, and permanent or solid overhead fixtures) (Izuno and Haman, 1987; Marella, 2014) , and water source (groundwater, surface water, or wastewater). The field verification was conducted in Jackson County between June and November 2014. Areas of intense vegetable production were located with the assistance of the staff from the NWFWMD, the local USDA office, and the Jackson County Extension Office, University of Florida, Institute of Food and Agricultural Science (IFAS) personnel. These areas were first field verified in June at the beginning of the study to ensure that data from spring vegetable production could be verified and not missed. In Jackson County, most spring vegetables were either harvested or being harvested by June or early July. Those fields that had been harvested weeks or months before the beginning of June were documented as a spring vegetable crop because evidence of irrigation was still visibly present (field plastics, drip lines, portable hoses still visible in the fields, or unpicked crops were still present in or along the field edges), but a specific crop could not be properly identified. Fields that were active during the field-verification visit were labeled as a spring vegetable field, and the specific crop was noted in the attribute file. All of the vegetable fields in Jackson County were visited again in October and November, and if a crop was present during this visit, it was labeled as a fall vegetable field, and the specific crop was noted in the attribute file if it could be identified. Any field that had a crop present during both the spring and fall were labeled as double cropped, and the acreages were accounted for twice and reported in the spring and fall totals. Vegetables observed during field verification in the four counties most commonly included cantaloupes, cucumbers, peppers, tomatoes, watermelons, and several other nonspecific vegetables. Beginning in July 2014, field verification of all other crops began in Jackson County, followed by field verification of Calhoun, Houston, and Gadsden Counties.
Each field shown on the adjusted map with an irrigation system or a withdrawal permit was observed from the road at least once during the study period, and the crop was identified if one was planted. Some fields were plowed and vacant while others were idle with grass cover; however, most fields were active with cotton, peanuts, or field corn in various stages of growth between July and October 2014. During the summer months, some fields could not be viewed or a crop could not be properly identified without accessing private property (at no time was private property entered during field verification). These fields represented less than 5 percent of the total fields and were labeled as unverified; however, with assistance from the NWFWMD, the local USDA office, or IFAS personal, some of these fields were subsequently labeled. A few additional field trips were made during December 2014 and January 2015 when most vegetation was dormant or no longer present to obscure observations. The existence of center pivots could be confirmed, and fields could be easily seen and identified. Evidence of a summer crop type could still be seen on many of these fields during the winter months. Ultimately, a few of the fields could not be visibly verified, and the assumption was made that unverified fields had the same crop type as neighboring fields.
For the purpose of this study, it was assumed that if an irrigation system was observed, the system would be in use for the current crop at some time during its growing period. This assumption was necessary because irrigation systems were observed in operation in only a few (less than 10 percent) of the many fields that were visited between June and November 2014. Therefore, the irrigation totals calculated for this report may be somewhat high because of this assumption. In addition, a small percentage of fields in the four counties either used a portable irrigation system (for example, a portable or traveling gun) or had center pivots that were moved from field to field. In this case, unless the portable or traveling gun was visibly in use or still connected to a pump, the acres would not be counted as irrigated, and if a center pivot was moved from one field to another during the same growing season, only the field where the center pivot was present on the day of the visit would be counted as irrigated.
For this inventory, most of the pasture, hay, or grass fields with an irrigation system present were counted as irrigated unless there was obvious evidence that the irrigation system was not in operation (for example, disconnected center pivot spans, fences, obstructions within the center pivot areas, or showed no sign of movement because weeds had over grown the center pivot structure). Pasture, hay, and grass were defined as follows: pasture included grass that was usually maintained (cut and relatively weed free), had the presence of livestock on the fields in some cases, and had no evidence of bailed or stored hay around fields; hay was grass grown for the purpose of cutting and bailing and usually had evidence of bailed or stored hay along field edges with no livestock present; grass was most often un-maintained (usually not cut, often with weeds, or had multiple bald spots present) or was recently planted with a grass cover after a field or vegetable crop was harvested. Many of these grass fields had livestock present or were observed as idle at the time of the field verification visit.
Upon completion of the field verification, a draft map was produced. This draft map was reviewed by the NWFWMD, County Extension Office, and the USDA for possible missing fields, and a final verified map was produced for publication (appendix 1). Once these last changes were made and questions resolved, the results of the all field-verified data were totaled and summarized into this report.
Results
The results of data compilation and field verification indicate that during the growing season of 2014, an estimated 31,608 acres were irrigated in Jackson County. This includes 25,733 acres of field crops, 3,235 acres of vegetable crops (sometimes referred to as row crops), 1,534 acres of ornamentals and grasses, and 420 acres of orchards (table 1) . Specific irrigated crops include 11,759 acres of cotton ( fig. 5) , 9,909 acres of peanuts, and 2,444 acres of field corn (table 1) . (Values presented in appendix 1 may not match those presented in the text or tables due to rounding.) Vegetable acreage includes 1,714 acres of which 857 acres were (double cropped) planted with both a spring and fall crop on the same field (table 1) . About 686 acres of irrigated land were observed on government research lands with experimental plots of various crops or were deemed idle with an irrigation system visible but no crop present at the time of the field verification visit (this acreage is listed as other open land) (table 1) .
Groundwater was used to irrigate 98.6 percent of the total irrigated acreage (31,174) in Jackson County, whereas surface water and wastewater were used to irrigate the remaining 1.4 percent (435 acres). Wastewater includes the use of dairy effluent or treated municipal effluent. Center pivots, portable or traveling guns, and permanent or solid overhead fixtures accounted for 91 percent (28,832 acres) of the total acreage irrigated in Jackson County, while drip irrigation systems accounted for the remaining 9 percent (2,776 acres) of the irrigated acreage in the county (table 1) .
Irrigated cropland totaled 3,060 acres in Calhoun County; 4,547 acres in Gadsden County; and 10,333 acres in Houston County. Although field crops accounted for the majority of irrigated acreage in Calhoun County (table 2), sod accounted for the largest irrigated acreage for a single crop (1,145 acres) followed by peanuts (886 acres). In Gadsden County, ornamentals and sod accounted for the largest irrigated acreage (table 3) , and ornamentals accounted for the largest single crop (1,104 acres) followed by cotton (977 acres). In Houston County, field crops accounted for the largest irrigated acreage (table 4), while cotton accounted for the largest irrigated single crop (4,310 acres) followed by peanuts (2,493 acres). Because field verification did not begin in Gadsden and Houston Counties until well into September or October, spring vegetables were missed (unless evidence was still visible) during field verification; therefore, only fall vegetable acreage was recorded for these two counties for 2014.
Overall, an estimated 49,548 acres of land were irrigated during 2014 in the four counties inventoried. About 45,052 acres were irrigated by a center pivot, permanent or solid overhead fixtures, or a portable or traveling gun. In all, 650 center pivot irrigation systems were identified, and the calculated acreage under these pivots totaled 43,070 acres. There were 405 center pivot irrigation systems counted in Jackson County during the 2014 field verification followed by Houston with 197, Gadsden with 48, and Calhoun with 10. An estimated 35,087 acres of field corn, cotton, peanuts, and sorghum were irrigated by center pivot systems during 2014 in these four counties combined. Vegetable acreage for the four counties combined totaled 6,699 acres, with 54 percent being irrigated by a drip irrigation system and the remaining 46 percent irrigated by a center pivot or traveling gun. All of the sod (1,743 acres) and pasture (1,686 acres) were irrigated by either a center pivot or traveling gun. Ornamental acreage totaled 1,104 acres, with 68 percent being irrigated by a drip system and the remaining 32 percent irrigated by an overhead system (permanent or solid fixture). No flood irrigation systems were observed during field verification in any of the four counties in this study. County, Florida, 1974 [Data were compiled by the U.S. Geological Survey (USGS), Caribbean-Florida Water Science Center, Orlando. D, values were not provided in the U.S. Department of Agriculture (USDA) published tables due to privacy issues; N/A, data not available; USDA acreage values, shown in italics, represent total acreage because the USDA tables do not differ between irrigated and non-irrigated; all other USDA values (in yellow box) reflect what was reported as irrigated. Microirrigation includes drip, spray, jet, and bubbler systems. Sprinkler irrigation includes portable and traveling guns, solid or permanent overhead fixtures, center pivots, and periodic moving systems. Flood irrigation (including seepage systems) include open-field ditch (furrows), semi-closed conveyance, subsurface conduit, crown flood, and continuous flood (Izuno and Haman, 1987; Marella, 2014 1974, 1978, 1982, 1987, 1992, 1997, 2002, 2007, and 2012 were obtained from the Census of Agriculture (U.S. Department of Commerce, 1977a Commerce, , 1984a USDA, 1989a USDA, , 1994a USDA, , 1999a USDA, , 2004a USDA, , 2009a USDA, , 2014a . Florida, 1974 Florida, -2014 [Data were compiled by the U.S. Geological Survey (USGS), Caribbean-Florida Water Science Center, Orlando. D, values were not provided in the U.S. Department of Agriculture (USDA) published tables due to privacy issues; N/A, data not available; USDA acreage values, shown in italics, represent total acreage because the USDA tables do not differ between irrigated and non-irrigated; all other USDA values (in yellow box) reflect what was reported as irrigated. Microirrigation includes drip, spray, jet, and bubbler systems. Sprinkler irrigation includes portable and traveling guns, solid or permanent overhead fixtures, center pivots, and periodic moving systems. Flood irrigation (including seepage systems) include open-field ditch (furrows), semi-closed conveyance, subsurface conduit, crown flood, and continuous flood (Izuno and Haman, 1987; Marella, 2014 1974, 1978, 1982, 1987, 1992, 1997, 2002, 2007, and 2012 were obtained from the Census of Agriculture (U.S. Department of Commerce, 1977a Commerce, , 1984a USDA, 1989a USDA, , 1994a USDA, , 1999a USDA, , 2004a USDA, , 2009a USDA, , 2014a . The values reported by the USGS represent observed acreage for the spring, summer, and fall growing seasons of 2014. Values shown in this table may differ from those presented in appendix 1 due to rounding. Table 3 . Reported and inventoried crop and irrigated acreage in Gadsden County, Florida, 1974-2014. [Data were compiled by the U.S. Geological Survey (USGS), Caribbean-Florida Water Science Center, Orlando. D, values were not provided in the U.S. Department of Agriculture (USDA) published tables due to privacy issues; N/A, data not available; USDA acreage values, shown in italics, represent total acreage because the USDA tables do not differ between irrigated and non-irrigated; all other USDA values (in yellow box) reflect what was reported as irrigated. Microirrigation includes drip, spray, jet, and bubbler systems. Sprinkler irrigation includes portable and traveling guns, solid or permanent overhead fixtures, center pivots, and periodic moving systems. Flood irrigation (including seepage systems) include open-field ditch (furrows), semi-closed conveyance, subsurface conduit, crown flood, and continuous flood (Izuno and Haman, 1987; Marella, 2014 It is difficult to compare the field-verified results compiled in this study to results published by the USDA because of differences in methodologies used to compile these totals as well as the differences in reporting years. Nevertheless, the irrigated acreage estimated for Jackson County in 2014 (31,608) is about 47 percent higher than the 2012 estimated acreage published by the USDA (21,508 acres) (U.S. Department of Agriculture, 2014a) ( fig. 6; table 1 ). The estimates of irrigated acreage field verified for 2014 for Calhoun and Gadsden Counties are also higher than those published by the USDA for 2012 (86 percent and 71 percent, respectively). In Calhoun County the USDA reported 1,647 irrigated acres while this study estimated 3,060 acres ( fig. 7; table 2) , and in Gadsden County the USDA reported 2,650 acres while this study estimated 4,547 acres ( fig. 8; table 3 ). For Houston County the USDA-reported value of 9,138 acres in 2012 was 13 percent below the 10,333 acres field verified in this study ( fig. 9; table 4) ; however, the fieldverified acreage estimated for 2014 and reported for Houston County does not include any spring vegetable acreage because this area was not visited until the fall months. Differences between the USDA 2012 values and 2014 field-verified estimates in these two datasets may occur because (1) irrigated acreage for some specific crops increased or decreased substantially during the 2-year interval due to commodity prices or economic changes, (2) irrigated acreage calculated for this study may be estimated high because irrigation was assumed if an irrigation system was present and therefore the acreage was counted as irrigated, when in fact that may not have been the case as some farmers may not have used their irrigation systems during the growing period even if they had a crop in the field, or (3) the amount of irrigated acreages published by the USDA for selected crops may be underestimated in some cases. In addition, according to the NWFWMD, a noticeable increase in well construction permits issued for agriculture wells has been occurring in Jackson County between 2010 and 2015 (Angela Chelette, Northwest Florida Water Management District, written commun., August, 26, 2015) . Agriculture, 1989a Agriculture, , 1994a Agriculture, , 1999a Agriculture, , 2004a Agriculture, , 2009a Agriculture, , 2014a . , 1989a, 1994a, 1999a, 2004a, 2009a, 2014a) . , 1989b, 1994b, 1999b, 2004b, 2009b, 2014b ).
According to the USDA, irrigated cropland estimated during the past nine published census periods has increased slightly in Jackson County ( fig. 6 ), remained about the same in Calhoun and Houston Counties (figs. 7 and 9), and decreased in Gadsden County ( fig. 8 ). Large differences in estimated acreage for some specific crops also occur between the USGS and the USDA, although some crop acreage estimates are relatively similar.
Further Information
Additional information about current and future water demands for agricultural irrigation in Jackson, Calhoun, and Gadsden Counties can be obtained by contacting the NWFWMD (http://www.nwfwmd.state.fl.us) or the FDACS (http://www.freshfromflorida.com/Divisions-Offices/ Agricultural-Water-Policy/Agricultural-Water-SupplyPlanning). No additional information was available at the time of publication about current and future water demands for agricultural irrigation in Houston County. The final fieldverified map (appendix 1) along with digital layers and attribute files described in this report are available for download from the USGS Florida Water-Use Program Web site (http://fl.water. usgs.gov/infodata/wateruse.html) or by contacting the USGS Caribbean-Florida Water Science Center offices in Davie, Lutz, or Orlando, Florida, or Guaynabo, Puerto Rico.
